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RETRACTOR HAVING A CLAMP 

BACKGROUND OF THE INVENTION 

a) Field of the Invention 
This invention relates to a retractor for a seatbelt system, 

and especially to an improvement in a retractor having a 
clamp, said retractor being provided with a clamping mecha 
nism for directly clamping a webbing in the event of a 
vehicular emergency so that a length of the webbing to be 
wound out can be minimized. 

b) Description of the Related Art 
Seat belt systems have conventionally been used to 

restrain an occupant of a vehicle or the like in a seat so that 
the occupant can be protected from an impact of a collision. 
Retractors employed in such seatbelt systems include those 
provided not only with an emergency locking mechanism 
for locking rotation of a take-up spindle, on and around 
which a webbing is wound, in a webbing releasing direction 
but also with a clamping mechanism for directly clamping 
the webbing to prevent its outward extension in the event of 
a vehicular emergency such as a collision. 

It is however expected that in the event of a vehicular 
emergency such as a collision, the webbing clamped by the 
above-described clamping mechanism may be exposed to a 
force equal to or greater than its breaking strength. If a 
retractor with a webbing prevented from extension by such 
a clamping mechanism as described above is applied with 
such a strong pulling force as causing further extension of 
the webbing, a force may be intensively applied to a 
webbing clamping portion to more strongly clamp the 
webbing. Further, when the force of an impact by a collision 
is extremely high, an abrupt deceleration is applied to the 
body of the occupant and as a result, a load on the occupant 
by the webbing may become greater. 

In addition to a type of clamping mechanism in which a 
turnable clamping member turnably supported at an end 
thereof on a retractor base clamps a webbing to prevent 
extension of the webbing as described above, there is also a 
type of clamping mechanism in which a wedge-shaped 
clamping member penetrates between a sliding contact 
surface of a guide member fixed on a retractor base and a 
rear wall of a retractor base to clamp a webbing so that the 
webbing is prevented from extending out. Due to differences 
in components, various declamping mechanisms such as 
those mentioned above cannot however be applied to the 
latter clamping member. 
As declamping mechanisms applicable to a clamping 

mechanism making use of such a wedge-shaped clamping 
member, there are declamping mechanisms disclosed, for 
example, in Japanese Patent Application Laid-Open (Kokai) 
No. HEI 4-266553 and Japanese Utility Model Application 
Laid-Open (Kokai) No. HEI 4-43551. 
According to the declamping mechanism of the above 

described Japanese Patent Application Laid-Open (Kokai) 
No. HEI 4-266553, a webbing retractor and a webbing 
clamping mechanism are connected to each other via con 
necting means which, at the same time as a pulling force to 
a webbing reaches a predetermined value, undergoes plastic 
deformation to permit limited movement of the webbing 
clamping means in a direction away from the retractor. Upon 
application of a pulling force of at least a predetermined load 
value to the webbing clamping means via the webbing, the 
connecting means is broken so that the holding of the 
webbing by the webbing clamping means is released. 

In the declamping mechanism disclosed in the above 
described Japanese Utility Model Application Laid-Open 
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2 
(Kokai) No. 4-43551, a clamping portion (toothed portion) 
arranged on a surface of clamping means, said surface facing 
a webbing, is designed to be shorn by a pulling force applied 
to the webbing. When a pulling force of at least a predeter 
mined value is applied to the webbing, the clamping portion 
is shorn so that holding of the webbing by the clamping 
means is released. 

Further, Japanese Utility Model Application Laid-Open 
(Kokai) No. HEI 4-62255 discloses an energy absorbing 
mechanism making use of plastic deformation. A folded 
back portion of a U-shaped bent plate is caused to shift 
through plastic deformation, whereby energy is absorbed. 

According to the retractor provided with the declamping 
mechanism of the above-described Japanese Patent Appli 
cation Laid-Open (Kokai) No. HEI 4-266553, however, 
application of a pulling force of at least the predetermined 
value to the webbing clamping means via the webbing 
causes the connecting means to break so that the webbing 
clamping means moves in a direction away from the web 
bing retractor. In the retractor provided with the declamping 
mechanism of the above-described Japanese Utility Model 
Application Laid-Open (Kokai) No. HEI 4-43551, on the 
other hand, application of a pulling force of at least the 
predetermined value to the clamping means via the webbing 
causes the clamping portion to shear so that the webbing 
holding force is lost at once. 

In these declamping mechanisms, tightening of the web 
bing wound on and around the take-up spindle takes place 
concurrently with the elimination of the webbing clamping 
force so that subsequent to the declamping, the webbing 
suddenly extends out. As a consequence, the pulling force 
acting on the webbing suddenly decreases once and due to 
locking of rotation of the take-up spindle in the webbing 
releasing direction by an emergency locking mechanism, 
may then abruptly increase in some instances. 
These declamping mechanisms are therefore accompa 

nied by the potential problem that upon restraint of an 
occupant at the time of a vehicular collision, the absorb 
ability of energy immediately after declamping is reduced 
and the re-increase of load subsequent to a load reduction is 
increased, thereby making the gradient of its rise steep. As 
a result, it becomes difficult to fully absorb kinetic energy of 
the occupant, leading to difficulty in effectively reducing an 
impact to be applied to the occupant. 

Further, incorporation of the energy absorbing mechanism 
of the above-described Japanese Utility Model Application 
Laid-Open (Kokai) No. HEI 4-62255 in a retractor requires 
formation of the folded backportion of the U-shaped bent 
plate in a lower stay downwardly extending from a base of 
the retractor and also fixing of a retractor main body on a 
vehicle body via a casing fixed on a vehicle body panel. If 
a pulling force of at least a predetermined value is applied 
to the retractor via the webbing, the above-described folded 
backportion undergoes plastic deformation, resulting in the 
problems that the retractor main body moves upwardly and 
fixing of the retractor on the vehicle body by an upper stay 
upwardly extending from the base of the retractor becomes 
difficult, that is, the mountability of the retractor on the 
vehicle is deteriorated. Further, the retractor main body fixed 
on the vehicle body panel by the lower stay alone is 
considered to have a tendency to unnecessarily produce 
extra vibrations. 

SUMMARY OF THE INVENTION 

An object of the present invention is therefore to over 
come the above-described problems and to provide a retrac 
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tor having a clamp, said retractor having good on-vehicle 
mountability and being provided with an improved clamp 
ing mechanism which can efficiently absorb kinetic energy 
developed on the body of an occupant upon collision of a 
vehicle. 

The above object of the present invention can be achieved 
by a retractor having a clamp, comprising: 

a base, 
a take-up spindle rotatably supported on said base, 
a webbing wound on said take-up spindle, 
a clamp movement limiting member, 
a holding mechanism for holding said clamp movement 

limiting member on a base via a plastically deformable 
member, 

a clamp movable between a first position where said 
clamp holds said webbing between itself and said 
clamp movement limiting member and a second posi 
tion wherein said clamp permits free passing of said 
webbing, 

a transmitting member for bringing said clamp from said 
second position to said first position in response to 
rotation of said take-up spindle in a webbing releasing 
direction, and 

a connecting member for releasably connecting said trans 
mitting member to said take-up spindle; 

wherein when said clamp is brought to said first position 
by said transmitting member and a pulling force of at 
least a predetermined value is then applied to said 
webbing, said plastically deformable member under 
goes deformation while maintaining a webbing clamp 
ing force, thereby permitting movement of said clamp 
movement limiting member in said webbing releasing 
direction. 

The holding mechanism may preferably comprise the 
plastically deformable member arranged on the base and a 
holding member arranged on the clamp movement limiting 
member and holding the plastically deformable member. 
The plastically deformable member may comprise a bent 
portion of a predetermined shape, and the holding member 
may hold the bent portion. The plastically deformable mem 
ber may be a part of the base, and the clamp movement 
limiting member may have a holding member of a comple 
mentary shape with the bent portion. Desirably, the bent 
portion of the plastically deformable member may be bent in 
a substantially semi-circular shape in cross-section, and the 
clamp movement limiting member may comprise a groove 
of a complementary shape with the bent portion and a pin 
arranged on a concaved side of the bent portion. With 
movement of the clamping member in the webbing releasing 
direction, the holding bent portion of the plastically deform 
able member is caused to progressively undergo plastic 
deformation by the holding member of the clamp movement 
limiting member, so that the clamp movement limiting 
member is allowed to move in the webbing releasing direc 
tion while maintaining a webbing clamping force of the 
clamp. 
As an alternative, the holding mechanism may preferably 

comprise the plastically deformable member arranged on the 
clamp movement limiting member and a holding member 
arranged on the base and holding the plastically deformable 
member. The plastically deformable member may comprise 
a bent portion of a predetermined shape, and the holding 
member may hold the bent portion. Desirably, the plastically 
deformable member may be an elongated member attached 
to the clamp movement limiting member and the base may 
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4 
have a holding member maintained in engagement with the 
bent portion. Specifically, the holding member may com 
prise a first pin arranged in a convex portion of the bent 
portion and a second and third pins located on a convex side 
of the bent portion and arranged on opposite sides of the first 
pin relative to a longitudinal direction of the plastically 
deformable member. With movement of the clamping mem 
ber in the webbing releasing direction, the holding bent 
portion of the plastically deformable member is caused to 
progressively undergo plastic deformation by the holding 
member of the retractor base, so that the clamp movement 
limiting member is allowed to move in the webbing releas 
ing direction while maintaining a webbing clamping force of 
the clamp. 

According to the above-described construction of the 
present invention, application of a pulling force of at least 
the predetermined value to the webbing in a clamped state 
as a result of actuation of an emergency locking mechanism 
also leads to application of a load of at least a predetermined 
value to the clamp movement limiting member via the clamp 
by which the webbing is held. With movement of the clamp 
in the webbing releasing direction, the clamp movement 
limiting member moves together with the clamp in the 
webbing releasing direction while causing the holding 
mechanism to undergo plastic deformation. 
Owing to the movement of the clamp movement limiting 

member together with the clamp in the webbing releasing 
direction, the clamp movement limiting member, even after 
the webbing has extended out from the retractor, is allowed 
to move in the webbing releasing direction while causing the 
holding mechanism, which restricts movement of the clamp 
movement limiting member, to undergo plastic deformation. 
Concurrently with this, the webbing which is wound on and 
around the take-up spindle is tightened up. 
By resistance of the holding mechanism to the deforma 

tion and resistance of the webbing to the tightening, kinetic 
energy of the occupant is effectively consumed and in 
addition, an abrupt drop in the pulling force to the webbing 
upon declamping such as that observed in the conventional 
examples can be prevented. The webbing is therefore pulled 
out of the retractor at a constant pulling force. 

Namely, the prevention of an abrupt drop in a pulling 
force to the webbing after declamping can improve the 
absorbability of kinetic energy of an occupant in an initial 
stage of a collision and can also suppress a re-increase in 
load subsequent to a drop in load, so that an impact to the 
occupant can be effectively reduced. 

Since the holding mechanism undergoes plastic deforma 
tion to permit movement of the clamp movement limiting 
member together with the clamp in the webbing releasing 
direction, it is unnecessary to movably fix the retractor main 
body on the vehicle body so that the base of the retractor can 
be firmly fixed on the vehicle panel and the on-vehicle 
mountability of the retractor is improved. 
The present invention can therefore provide a retractor 

having a clamp, which has good on-vehicle mountability 
and is provided with a good clamping mechanism permitting 
efficient absorption of kinetic energy to be produced on the 
body of an occupant upon vehicular collision or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a part of an exploded perspective view of a 

retractor having a clamp, which retractor pertains to a first 
embodiment of the present invention; 

FIG. 2 is the remaining part of the exploded perspective 
view of the retractor shown in FIG. 1; 

FIG. 3 is a fragmentary vertical cross-sectional view of a 
clamping mechanism in the retractor shown in FIG. 1, which 
is useful for the description of operation of the clamping 
mechanism; 
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FIG. 4 is similar to FIG. 3 but illustrates the clamping 
mechanism in a different stage of the operation; 
FIG. 5 is similar to FIGS. 3 and 4 but illustrates the 

clamping mechanism in a further different stage of the 
operation; 

FIG. 6 is an enlarged fragmentary view of an emergency 
locking mechanism in the retractor depicted in FIG. 1, which 
is useful for the description of operation of the emergency 
locking mechanism; 

FIG. 7 is a diagram illustrating a relationship between an 
extended length of a webbing in the retractor according to 
the first embodiment of the present invention and a pulling 
force applied to the webbing; 

FIG. 8 is an exploded fragmentary perspective view of a 
retractor having a clamp, which retractor pertains to a 
second embodiment of the present invention; 

FIG. 9 is a fragmentary vertical cross-sectional view of a 
clamping mechanism in the retractor according to the second 
embodiment, which is useful for the description of operation 
of the clamping mechanism; 

FIG. 10 is similar to FIG. 9 but illustrates the clamping 
mechanism in a different stage of the operation; and 

F.G. 11 is similar to FIGS. 9 and 10 but illustrates the 
clamping mechanism in a further different stage of the 
operation. 

DETALED DESCRIPTION OF THE 
INVENTION AND PREFERRED 

EMBODIMENTS 

Based on FIGS. 1 to 7 of the accompanying drawings, the 
first embodiment of the presentinvention will hereinafter be 
described. 

In the exploded perspective view of the retractor accord 
ing to the first embodiment of the present invention illus 
trated in FIGS. 1 and 2, a base 1 has a turned square 
U-shaped cross-section in a majority thereof, through-holes 
1c are formed in an opposed relationship in mutually 
opposing side walls 1a, 1b of the base 1, and a take-up 
spindle 4 is rotatably supported between the through-holes 
1c. The take-up spindle 4 is fixedly provided with a bobbin 
2 on and around which a webbing is wound. Preferably, the 
bobbin 2 is made of a synthetic resin or aluminum. On one 
end of the take-up spindle 4, a known winding spring unit 5 
is disposed so that the take-up spindle 4 is normally biased 
in a direction in which the webbing is wound in. 
On an opposite end of the take-up spindle 4, on the other 

hand, an emergency locking mechanism is arranged to 
prevent release of the webbing in the event of an emergency. 
This emergency locking mechanism has a latch plate 4a, 
which is a ratchet wheel and is fixedly mounted on the 
opposite end of the take-up spindle 4. An end portion of the 
take-up spindle 4 extends out through the latch plate 4a. 
Loosely fitted on the outwardly extending end portion of the 
take-up spindle 4 are a tension plate 9, which defines a 
through-hole 9c therein, and a latch cup 13 which is a ratchet 
member and is provided with internal teeth 13.a. Further, a 
return spring 12 is mounted between a spring hanger 13b 
formed on the latch cup 13 and a spring hanger 9a formed 
on the tension plate 9, whereby the latch cup 13 is applied 
with a biasing force in a direction indicated by arrow X. In 
addition, on the outwardly extending portion of the take-up 
spindle 4, said portion being located outside the latch cup 13, 
a flange 27, a lock member 28, a plane washer 35 and a 
cup-shaped inertia member 37 are arranged. A self-tapping 
screw 38 is threaded in the take-up spindle 4 from an outside 
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6 
of the inertia member 37 so that these members are secured 
on the take-up spindle 4. The lock member 28 is provided 
with an engaging portion 28a which is engageable with the 
internal teeth 13a of the latch cup 13. The lock member 28 
is normally biased by a sensor spring 34 so that the engaging 
portion 28a remains out of engagement with the internal 
teeth 13a. A friction spring 36 is internally in frictional 
engagement with the inertia member 37. Inwardly-extending 
end portions 36a,36b of the friction spring 36 are received 
in engaged holes 28b.28c of the lock member 28, respec 
tively. When the engaging portion 28a of the lock member 
28 is brought into engagement with one of the internal teeth 
13a of the latch cup 13 in the event of an emergency such 
as a vehicular collision, rotation of the take-up spindle 4 is 
transmitted to the latch cup 13 so that the latch cup 13 is 
turned in the direction of arrow X against the biasing force 
of the return spring 12. 

Further, a pawl 11 which prevents rotation of the latch 
plate 4a in a webbing releasing direction (the direction of 
arrow X) when bought into engagement with the latch plate 
4a is turnably supported via a pawl pin 10 outside the side 
wall 1b of the base 1 so that the pawl 11 can be engaged with 
or disengaged from the latch plate 4a. The pawl pin 10 
extends through a through-hole 25 and a slot 21 formed in 
the mutually-opposing side walls 1a, 1b, respectively, so that 
the pawl pin 10 is mounted bridging the side walls 1a, 1b. An 
outer end portion 10a is pivotal about a portion of said pawl 
pin 10 where said pawl pin 10 is in engagement with the 
through-hole 25. 
On the outer end portion 10a of the pawl pin 10, the 

tension plate 9 is fitted at a through-hole 9b formed therein. 
The center of rocking motion of the pawl 11 is therefore 
displaceable along the slot 21. The pawl 11 is provided with 
a pawl guide pin 11b. This pawl guide pin 11b is inserted in 
a pawl guide slot 13c formed in an outer peripheral portion 
of the latch cup 13. 

Fixedly arranged on a lower part of the side wall 1b of the 
base 1 is a sensor case 31 as a component of a vehicle body 
acceleration sensor 30. A spherical weight 33 is arranged as 
a sensor in a hollow space of the sensor case 31, and a sensor 
arm 32 having a finger-shaped stopper 32a is rockably 
mounted on the sensor case 31. Covering this emergency 
locking mechanism, a sensor cover 14 is arranged on an 
outer surface of the side wall 1b of the base 1. 
Arranged in an inner upper part of the base 1, said inner 

upper part being covered by an unillustrated dust cover, is a 
clamping mechanism which prevents release of the webbing 
by directly clamping the webbing. 

With additional reference to the fragmentary vertical 
cross-sectional view depicted in FIG. 3, the clamping 
mechanism will be described. The clamping mechanism 
comprises a clamp 6, a clamp movement limiting member 
16, a plastically deformable member 24 and a guide slit 29. 
The clamp 6 is a wedge-shaped clamp member whose 
thickness decreases in the webbing releasing direction. The 
clamp 6 is provided with a clamping toothed portion 6c 
which can be brought into engagement with a webbing 26 to 
clamp the same. The clamp movement limiting member 16 
defines a wedge-shaped opening 16c which can receive 
therein a tapered end portion of the clamp 6. The plastically 
deformable member 24 and the guide slit 29 make up a 
holding mechanism for limiting movement of the clamp 
movement limiting member 16 in the webbing pulling 
direction. The clamp movement limiting member 16 is made 
of a metal and is formed as an integral unit by casting, 
stamping, pressing or the like. The wedge-shaped opening 
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16c of the clamp movement limiting member 16 is defined 
by a sliding contact surface 16a, a pressure-receiving surface 
16b, and surfaces located on opposite sides, respectively, as 
viewed in the direction of a width of the webbing. The 
sliding contact surface 16a undergoes a sliding contact with 
a flat surface 6d, which is one of two surfaces defining a 
wedge as the clamp 6, so that the clamp 6 is guided to a 
webbing-clamping engagement position. The pressure 
receiving surface 16b is pressed by a webbing-facing 
surface, which is the other one of the surfaces defining the 
wedge as the clamp 6, with the webbing 26 clamped 
therebetween. The sliding contact surface 16a is formed at 
a predetermined inclination so that the sliding contact sur 
face 16a is located, on an upper side thereof, close to the 
pressure-receiving surface 16b parallel to a rear wall 1e of 
the base 1. 
On the other hand, the rear wall 1e of the base 1 is 

provided with a pair of strip-shaped, plastically deformable 
portions (plastically deformable members) 24 which have 
been press-formed and extend in the direction of a length of 
the webbing. At lower parts of the plastically deformable 
portions 24, holding bent portions 20 are formed by bending 
the lower parts into semicircular shapes in cross-section so 
that the holding bent portions 20 extend toward an interior 
of the retractor. 
Arear wall (a wall facing the rear wall 1e of the base 1) 

of the clamp movement limiting member 16, said rear wall 
being located adjacent to the holding bent portions 20, is 
provided with the guide slit 29 formed in a cross-sectional 
shape complementary with a bent shape of the holding bent 
portions 20, forming one of the holding members constitut 
ing the holding mechanism. The guide slit 29 is formed by 
a groove 16e, which has a semicircular shape in cross 
section and is formed as one of the holding members in the 
form of a recess in the rear wall of the clamp movement 
limiting member 16, and a pin 19 inserted as the other one 
of the holding members in holding holes 16f of the clamp 
movement limiting member 16. 
The clamp movement limiting member 16, which is 

arranged on the rear wall 1e of the base iwith the groove 16e 
being in engagement with the holding bent portions 20, is 
held on the base 1 by the pin 19 inserted in the holding hole 
16fin such a state that the clamp movement limiting member 
16 is limited in movementin the webbing releasing direction 
as illustrated in FIG. 3. In this state, the clamp movement 
limiting member 16 is, on a side where the pressure 
receiving surface 16b is formed, in contact with the rear wall 
1e of the base 1, so that a force applied from the clamp 6 in 
a direction toward the pressure-receiving surface 16b is 
received by the rear wall 1e of the base 1. 

Because the toothed portion 6c of the clamp 6 positioned 
with the tapered end portion thereof located on the upper 
side and also with the flat surface 6d thereof maintained in 
face-to-face contact with the sliding contact surface 16a of 
the clamp movement limiting member 16 is always arranged 
in parallel with surfaces of the webbing 26 to be clamped, 
the clamp 6 arranged for sliding movement along the sliding 
contact surface 16a of the clamp movement limiting mem 
ber 16 can be brought into engagement with the webbing 26 
to evenly clamp the webbing 26. Further, a return spring 15 
is disposed between an engaging portion 6b, which is 
arranged on a side of a lower end of the clamp 6 and extends 
out from the clamp 6, and a lower end surface 16d of the 
clamp movement limiting member 16, whereby the clamp 6 
is biased in a direction in which the clamp 6 remains out of 
engagement with the webbing 26. 

Arranged below the clamp 6 is a clamp lever 7 which 
limits movement of the clamp 6 biased by the return spring 

10 

15 

20 

25 

30 

35 

8 
15. In combination with the tension plate 9 and an outer plate 
cam8 which is arranged on an outer side of the side plate 1b 
of the base 1 and maintained in engagement with the tension 
plate 9, the clamp lever 7 constitutes a transmitting member 
which serves to move the clamp 6 in a webbing clamping 
direction in response to rotation of the take-up spindle 4 in 
the webbing releasing direction. 
The clamp lever 7 comprises a pair of plate-shaped 

members 7a.7b and a tie bar 7c extending between the 
plate-shaped members 7a,7b and maintained in contact with 
a lower end wall of the clamp 6. Notched portions 7fare 
formed in the plate-shaped members 7a.7b and are main 
tained in engagement with corresponding pivots 6a arranged 
extending from side walls of the clamp 6, respectively. Holes 
7d are also formed in the plate-shaped members 7a,7b, 
respectively. Opposite to the holes 7d, through-holes 23 are 
formed in the side walls 1a, 1b of the base 1, respectively. A 
lever pin 17 extends through the through-holes 23 and the 
clamp lever 7 is pivotally supported on the lever pin 17. The 
outer plate cam 8 defines therethrough a hole 8b. An end 
portion of the lever pin 17, said end portion extending out 
through the through-hole 23, extends through the hole 8b, so 
that the outer plate cam 8 is turnably supported along the 
side wall 1b. Further, outer plate cam 8 has an inner pin 8a 
and a contacting portion 8c. The inner pin 8a extends 
inwardly through a slot 22 in the side wall 1b of the base 1 
and is in engagement with an engagement hole 7e of the 
plate-shaped member 7a. The contacting portion 8c, on the 
other hand, is in engagement with an engaged portion 9d 
formed in the tension plate 9. 
As the lower end wall of the clamp 6 is maintained in 

contact with the tie bar 7c, the clamp lever 7 is limited in 
movement against the biasing force of the return spring 15. 
Namely, the pivots 6a of the clamp 6 are supported by the 
notched portions 7f formed on sides of free ends of the 
plate-shaped members 7a,7b, respectively, and the lower 
end wall of the clamp 6 is supported by the tie bar 7, so that 
the toothed portion 6c of the clamp 6 is maintained at a 
position where the toothed portion 6c is out of engagement 
with the webbing 26. When the outer plate cam 8 upwardly 
turns about the lever pin 17, the clamp lever 7 is also turned 
upwardly about the lever pin 17. In the course of this upward 
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turning motion, the turning clamp lever 7 presses via the 
notched portions if the pivots 6a of the clamp 6 against the 
biasing force of the return spring 15 so that, while the flat 
surface 6d is caused to slide along the sliding contact surface 
16a of the clamp movement limiting member 16, the clamp 
6 is moved in the direction in which the clamp 6 is to be 
brought into engagement with the webbing 26. During this 
movement, the slot 22 remains out of interference with the 
inner pin 8a. 

Further, a return spring 18 is held at one end thereon on 
the lever pin 17 and at an opposite end thereof on the spring 
hanger 9a of the tension plate 9 (see FIG. 2). The return 
spring 18 exerts a greater biasing force than the biasing force 
of the return spring 12. By the biasing force of the return 
spring 18, the tension plate 9 is biased in the direction of 
arrow X. The pawl pin 10 is thus biased in the webbing 
winding direction on a side of a rear edge 21a of the slot 21. 
A description will next be made of operation of the 

retractor having the clamp. 
First, during normal use, as shown in FIG.3, the inner pin 

8a of the outer plate cam 8, said inner pin 8a being in 
engagement with the engagement hole 7e of the clamp lever 
7, is located on a side of a lower edge of the slot 22 by the 
biasing force of the return spring 15, and the clamp 6 is 
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biased by the biasing force of the return spring 15 in a 
direction in which the clamp 6 remains out of engagement 
with the webbing 26. Further, as illustrated in FIG. 6, the 
latch cup 13 is biased in the direction of arrow X by the 
biasing force of the return spring 12 which extends between 
the spring hanger 13b and the spring hanger 9a of the tension 
plate 9, and the pawl 11 with the pawl guide pin 11b 
maintained in engagement with the pawl guide slot 13c is 
biased in the direction in which the pawl 11 is maintained 
out of engagement with the latch plate 4a. Accordingly, the 
webbing can be wound out freely. 
When a tension is applied to the webbing in the event of 

an emergency such as a collision and an impactive rotating 
force of at least the predetermined value is applied in the 
webbing releasing direction (the direction of arrow X 
shown in FIG. 2) to the take-up spindle 4, theinertia member 
37 is subjected to an inertia force so that with a lag in 
rotation relative to rotation of the take-up spindle 4 in the 
webbing releasing direction, the inertia member 37 begins to 
rotate in the direction of arrow X relative to the take-up 
spindle 4. The engaging portion 28a of the lock member 28 
is then brought into engagement with one of the internal 
teeth 13a of the latch cup 13. A rotating force of the flange 
27 fixed on the take-up spindle 4 is accordingly transmitted 
to the latch cup 13, whereby the latch cup 13 is caused to 
turn in the direction of arrow X against the biasing force of 
the return spring 12. Then, the pawl guide slot 13c main 
tained in engagement with the pawl guide pin 11b causes the 
pawl 11 to turn in the direction of arrow Zvia the pawl guide 
pin 11b so that an engaging portion 11a is brought into 
engagement with the latch plate 4a. 
When the take-up spindle 4 turns further in the direction 

of arrow X with the engaging portion 11a of the pawl 11 
maintained in engagement with the latch plate 4a, the pawl 
pin 10 with the pawl 11 pivotally supported thereon is 
caused to move from the rear edge 21a toward a front edge 
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21b in the slot 21 against the biasing force of the return 
spring 18 acting on the pawl pin 10 via the tension plate 9. 
The tension plate 9 is therefore caused to turn in the 
direction of arrow X. The engaged portion 9d of the tension 
plate 9 then causes the outer plate 8 to turn in the direction 
of arrow Y via the contacting portion 8c of the outer plate 
cam 8 so that the clamp lever 7 is also caused to turn in the 
direction of arrow Y (see FIG. 3) via the inner pin 8a 
inserted in the slot 22. 

Then, the clamp 6 which is supported on the notched 
portions lifformed on the sides of the free ends of the clamp 
lever 7 is immediately caused to move upwardly along the 
sliding contact surface 16a of the clamp movement limiting 
member 16. As the sliding contact surface 16a is inclined so 
that its upper side is located close to the pressure-receiving 
surface 16b, the wedge-shaped clamp 6 which is upwardly 
sliding against the biasing force of the return spring 15 
moves in the webbing clamping direction (i.e., the direction 
of arrow W) so that, as is shown in FIG.4, the clamp 6 
penetrates between the sliding contact surface 16a and the 
pressure receiving surface 16b to clamp the webbing 26 
between the toothed portion 6c of the clamp 6 and the 
pressure receiving surface 16c. 

Here, normal resistance is produced between the clamp 6 
and the clamp movement limiting member 16, so that a 
pressing force is applied to the clamp movement limiting 
member 16 to cause the clamp movement limiting member 
16 to move in the webbing releasing direction along the rear 
wall 1e of the base 1. A force is therefore applied to the 
holding bent portions 20 of the plastically deformable por 
tion 24, on which the clamp movement limiting member 16 
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is held, so that the clamp movement limiting member 16 can 
be caused to move toward an upper part of the retractor. The 
holding bent portions 20 have rigidity sufficient to remain 
undeformed if a pulling force applied to the webbing 26 is 
smaller than the predetermined value and a load applied 
plied to the holding bent portions 20 of the plastically 
deformable portion 24 via the clamp 6 and the clamp 
movement limiting member 16 is hence Smaller than the 
predetermined load. When such a small pulling force is 
applied, the clamp movement limiting member 16 is limited 
in movement in the webbing releasing direction so that the 
webbing 26 is clamped between the clamp 6 and the pressure 
receiving surface 16b and is prevented from being pulled 
Out. 

Movement of the pawl pin 10 on which the pawl 11 is 
pivotally supported is stopped when the pawl pin 10 has 
been brought into contact with the front edge 21b of the slot 
21 (see FIG. 6), whereby rotation of the take-up spindle 4 in 
the direction of arrow X is prevented. The timing of this 
contact of the pawl pin 10 with the front edge 21b is set so 
that the contact takes place immediately after the toothed 
portion 6c of the clamp 6 has completely bitten the webbing 
26. The operation timings of the clamp 6 and the pawl 11 can 
be changed as desired by modifying the shapes of the 
contacting portion 8c and the slot 21 as needed. 
When the vehicle is subjected to a speed change of at least 

a predetermined value in the event of an emergency, the 
vehicle body acceleration sensing means 30 is also actuated 
so that the finger-shaped stopper 32a of the sensor arm 32 
engages one of teeth 37a of the inertia member 37. As a 
consequence, the inertia member 37 is rendered to rotate 
with a lag relative to the take-up spindle. The clamping 
mechanism and the emergency locking mechanism are 
therefore actuated as described above. 
Upon elimination of a tension applied to the webbing 26, 

a force under which the clamp 6 is biased in the clamping 
direction is also eliminated. By the biasing force of the 
return spring 15, the clamp 6 is therefore biased in a 
direction in which the clamp 6 remains out of engagement 
with the webbing 26. The clamping mechanism is therefore 
released and at the same time, the tension plate 9 turns in the 
releasing direction (i.e., the direction of arrow X) by the 
biasing force of the return spring 18, whereby the clamp 6 
and the tension plate 9 return to their initial positions, 
respectively. Further winding of the webbing 26 causes the 
pawl to turn in a direction opposite to the direction of arrow 
Z so that the locking between the latch plate 4a and the 
engaging portion 11 is released. When the webbing 26 is 
wound in further, the engagement between the engaging 
portion 28a of the lock member 28 and one of the internal 
teeth 13a of the latch cup 13 is released so that the latch cup 
13 is caused to turn in the direction of arrow X to its initial 
position by the biasing force of the return spring 12 and the 
webbing 26 can hence be pulled out freely. 

If the impactive force upon collision becomes excessively 
large and the pulling force F (see FIG. 4) to the webbing 26 
becomes still greater in such a clamped state as described 
above, the clamp 6 is caused to move further in the direction 
of arrow W. The thrust (normal resistance) of the clamp 6 
against the sliding surface 16 and the pressure receiving 
surface 16b therefore increases. 

Described specifically, application of a pulling force F of 
at least the predetermined value to the webbing 26 results in 
application of a force of at least the predetermined load to 
the holding bent portions 20 of the plastically deformable 
portion 24 because the clamp 6 acts to cause movement of 
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the clamp movement limiting member 16 toward the upper 
part of the retractor. As the clamp 6 moves in the webbing 
releasing direction, the clamp movement limiting member 
16 progressively moves together with the clamp 6 in the 
webbing releasing direction while a lower wall portion of 
the guide slit 29 plastically deforms the plastically deform 
able portion 24 while squeezing the same. 
As a result of the movement of the clamp movement 

limiting member 16 together with the clamp 6 in the 
webbing releasing direction, the webbing 26 is allowed to 
extend out from the retractor. As is illustrated in FIG. 5, the 
clamp movement limiting member 16therefore moves over 
a length L in the webbing releasing direction while deform 
ing the plastically deformable portion 24 which is limiting 
movement of the clamp movement limiting member 16. 
Concurrently with this movement, the webbing 26 wound on 
and around the bobbin 2 is tightened so that the webbing 26 
extends out by a length L. 

Accordingly, kinetic energy of the occupant is effectively 
consumed by deformation resistance of the plastically 
deformable portion 24 and tightening resistance of the 
webbing 26. It is also possible to avoid an abrupt reduction 
in a pulling force applied to the webbing 26 although such 
an abrupt reduction would occur upon declamping in the 
above-described conventional retractors. Accordingly, the 
webbing 26 is pulled out of the retractor at a constant pulling 
force. 

It is therefore possible to improve the absorbability of 
kinetic energy of the occupant in an initial stage of the 
collision and also to suppress the re-increase in load after the 
reduction in load. An impact to the occupant can therefore 
be effectively reduced. 
As is clearly envisaged from the diagram of FIG. 7 

showing the relationship between the extended length of the 
webbing and the pulling force, a retractor having a conven 
tional clamp which is indicated by a broken curve in the 
diagram causes tightening of a webbing wound on and 
around a take-up spindle concurrently with release of its 
clamping mechanism so that the webbing rapidly extends 
out. The webbing pulling force applied to the webbing 
therefore suddenly decreases once and, as a result of locking 
of rotation of the take-up spindle in the webbing releasing 
direction by an emergency locking mechanism, the webbing 
pulling force suddenly increases again. On the other hand, in 
the retractor according to this embodiment which is pro 
vided with the clamp and is indicated by a solid curve in the 
diagram, the webbing pulling force is prevented from 
abruptly decreasing so that a re-increase in load after the 
decrease in load is suppressed. 

According to the retractor which has the clamp and 
pertains to the first embodiment, the plastically deformed 
portion 24 is plastically deformed while being squeezed and 
the clamp movement limiting member 16 moves together 
with the clamp 6 in the webbing releasing direction, 
whereby the clamping mechanism is released. It is therefore 
unnecessary to movably fix the main body of the retractor on 
the vehicle body. This makes it possible to firmly fix the base 
1 of the retractor on the body panel and also improve its 
only-vehicle mountability. 

FIGS. 8 through 11 are the exploded fragmentary per 
spective view and fragmentary vertical cross-sections of the 
retractor which has the clamp and pertains to the second 
embodiment of the present invention. With respect to mem 
bers of structure similar to the corresponding members in the 
above-described first embodiment, their detailed description 
is omitted herein. 
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A clamping mechanism in the retractor, which has the 

clamp and pertains to the second embodiment of the present 
invention, comprises a clamp 6, a clamp movement limiting 
member 43, a plastically deformable member 44 and a guide 
slot 48. The clamp 6 is a wedge-shaped clamp member 
having a toothed portion 6c formed thereon for clamping 
engagement with a webbing 26. The clamp movement 
limiting member 43 defines therein a wedge-shaped opening 
43c which can receive a tapered end portion of the clamp 6. 
The plastically deformable member 44 constitutes a holding 
mechanism for limiting the clamp movement limiting mem 
ber 43 in movement in a webbing releasing direction. 
The wedge-shaped opening 43c of the clamp movement 

limiting member 43, which is formed as an integral unit like 
the clamp movement limiting member 16 in the first 
embodiment, is formed by a sliding contact surface 43a, a 
pressure receiving surface 43b and opposite side surface 
located on opposite sides, respectively, as viewed in the 
direction of a width of the webbing. The sliding contact 
Surface 43a undergoes a sliding contact with a flat surface 
6d, which is on a side opposite to a webbing-facing surface 
of the clamp 6, so that the clamp 6 is guided to a webbing 
clamping engagement position. The pressure-receiving sur 
face 43b is pressed by the webbing-facing surface of the 
clamp 6 with the webbing 26 clamped therebetween. The 
sliding contact surface 43a is formed at a predetermined 
inclination so that the sliding contact surface 43a is located, 
on an upper side thereof, close to the pressure-receiving 
surface 43b parallel to a rear wall 41e of a base 41. 
On the other hand, the rear wall 41e of the base 41 defines 

therein a guide opening 42 which extends in the direction of 
a length of the webbing. An engaging raised portion 43f 
arranged on a rear wall of the clamp movement limiting 
member 43 is in engagement with the guide opening 42 and 
the clamp movement limiting member 43 is arranged mov 
ably in parallel with the rear wall 41e of the base 41. Further, 
the plastically deformable member 44 formed of an elon 
gated metal plate or the like is secured at an end portion 
thereof on the clamp movement limiting member 43 by 
self-tapping screws 47. Below the end portion, a holding 
bent portion 40 has been formed by bending the plastically 
deformable member 44 into a semicircular shape in cross 
section so that the holding bent portion 40 extends out from 
the retractor. 
The guide slit 48 having a cross-sectional shape comple 

mentary with the bent shape of the holding bent portion 40 
is formed on a rear side of the base 41 at a position below 
the guide opening 42 by holding members which make up 
the holding mechanism. The guide slit 48 is formed by three 
pins 45a,45b,45c as holding members, which extend 
between through-holes 46a,4bb,46c formed in mutually 
opposing relationships in respective side walls 41a,41b of 
the base 41. 
As the pins 45a,45b,45c extending between their corre 

sponding through-holes 46a,46bb,46c hold the holding bent 
portion 40 between the pins 45a,45c and the pin 45b, the 
clamp movement limiting member 43 fixedly secured to the 
end portion of the plastically deformable member 44 is held 
on the retractor in such a state that the clamp movement 
limiting member 43 is limited in movement in the webbing 
releasing direction. 

Operation of the clamping mechanism in the second 
embodiment will next be described. 

First, when a tension is applied to the webbing 26 in the 
event of an emergency such as a collision and an impactive 
rotating force of at least a predetermined value is applied in 
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a webbing releasing direction to the take-up spindle 4, the 
wedge-shaped clamp 6 is immediately caused to upwardly 
move by the clamp lever 7 along the sliding contact surface 
43a of the clamp movement limiting member 43. The clamp 
6therefore moves in a webbing clamping direction (i.e., the 
direction of arrow W) and penetrates between the sliding 
contact surface 43a and the pressure receiving surface 43b, 
whereby the webbing 26 is clamped between the toothed 
portion 6c and the pressure receiving surface 43b. 
When the pulling force F to the webbing 26 becomes still 

greater in such a clamped state as described above, the 
clamp 6, together with the clamp movement limiting mem 
ber 43, makes the plastically deformable member 44 move 
toward an upper part of the retractor so that a force acting on 
the holding bent portion 40 also becomes a load of at least 
the predetermined value. As the clamp 6 moves in the 
webbing releasing direction, the clamp movement limiting 
member 43 therefore moves together with the clamp 6 in the 
webbing releasing direction with the plastically deformable 
member 44 being plastically deformed by the pins 45a,45b, 
45c., which define the guide slit 48, while squeezing the 
plastically deformable member 44. 
As is shown in FIG. 11, the clamp movement limiting 

member 43 then moves over a distance L in the webbing 
releasing direction while deforming the plastically deform 
able member 44 which has limited movement of the clamp 
movement limiting member 43 until then. At the same time, 
the webbing 26 wound on and around the bobbin 2 is 
tightened so that the webbing 26 extends out by a length L. 

Accordingly, kinetic energy of the occupant is effectively 
consumed by deformation resistance of the plastically 
deformable portion 44 and tightening resistance of the 
webbing 26. It is therefore possible to avoid an abrupt 
reduction in a pullingforce so that the webbing 26 is pulled 
out of the retractor at a constant pulling force. 

Obviously, the shapes and constructions of the plastically 
deformable member and the holding members in the present 
invention are not limited to the above-described embodi 
ments but various modifications are possible. 

For example, the pulling force on the webbing which is 
required to move the clamping member as described above 
can be set as desired by changing the shape of the guide slit 
or the rigidity of the plastically deformable portion. 
Similarly, the extendible length of the webbing can be easily 
set at a desired value. 

Further, the present invention is not limited to the con 
structions of such emergency locking mechanisms as those 
of the above-described embodiments, but can also be 
applied to retractors having a clamp and an emergency 
locking mechanism provided with other inertia sensing 
means and locking means. 
What is claimed: 
1. A retractor having a clamp, comprising: 
a base, 
a take-up spindle rotatably supported on said base, 
a webbing wound on said take-up spindle, 
a clamp movement limiting member, 
a holding mechanism for holding said clamp movement 

limiting member on a base via a plastically deformable 
member, said holding mechanism clampingly engaging 
in said plastically deformable member 

said clamp movable between a first position where said 
clamp holds said webbing between itself and said 
clamp movement limiting member and a second posi 
tion wherein said clamp permits free passing of said 
webbing, 
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14 
a transmitting member for bringing said clamp from said 

second position to said first position in response to 
rotation of said take-up spindle in a webbing releasing 
direction, and 

a connecting member for releasably connecting said trans 
mitting member to said take-up spindle; 

wherein when said clamp is brought to said first position 
by said transmitting member and a pulling force of at 
least a predetermined value is then applied to said 
webbing, said plastically deformable member under 
goes deformation while maintaining a webbing clamp 
ing force, thereby permitting movement of said clamp 
movement limiting member in said webbing releasing 
direction. 

2. A retractor according to claim 1, wherein said holding 
mechanism comprises said plastically deformable member, 
which is arranged on one of said base and said clamp 
movement limiting member, and a holding member arranged 
on the other one of said base and said clamp movement 
limiting member and holding said plastically deformable 
member. 

3. A retractor according to claim 2, wherein said plasti 
cally deformable member comprises a bent portion of a 
predetermined shape, and said holding member holds said 
bent portion. 

4. A retractor according to claim 3, wherein said plasti 
cally deformable member is an elongated member attached 
to said clamp movement limiting member and said base has 
a holding member maintained in engagement with said bent 
portion. 

5. Aretractor according to claim 1, wherein said clamp is 
in the form of a wedge whose thickness decreases in the 
releasing direction of said webbing; and said clamp move 
ment limiting member has a sliding contact surface main 
tained in sliding contact with one of surfaces of said wedge 
of said clamp to guide said clamp to said first position and 
a pressure receiving surface facing the otherface for holding 
said webbing between itself and said other surface. 

6. A retractor according to claim 1, wherein said holding 
mechanism engages opposing sides of said plastically 
deformable member. 

7. A retractor according to claim 1, wherein said defor 
mation of the plastically deformable member is effected by 
a frictional engagement with said holding mechanism. 

8. A retractor according to claim 1, wherein said defor 
mation of the plastically deformable member is effected by 
a relative movement between said holding mechanism and 
said plastically deformable member. 

9. A retractor having a clamp, comprising: 
a base 
a take-up spindle rotatably supported on said base, 
a webbing wound on said take-up spindle, 
a clamp movement limiting member, 
a holding mechanism for holding said clamp movement 

limiting member on a base via a plastically deformable 
member, 

said clamp movable between a first position where said 
clamp holds said webbing between itself and said 
clamp movement limiting member and a second posi 
tion wherein said clamp permits free passing of said 
webbing 

a transmitting member for bringing said clamp from said 
second position to said first position in response to 
rotation of said take-up spindle in a webbing releasing 
direction and 

a connecting member for releasably connecting said trans 
mitting member to said take-up spindle; 
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wherein when said clamp is brought to said first position 

by said transmitting member and a pulling force of at 
least a predetermined value is then applied to said 
webbing, said plastically deformable member under 
goes deformation while maintaining a webbing clamp 
in force thereby permitting movement of said clamp 
movement limiting member in said webbing releasing 
direction, 

wherein said holding mechanism comprises a bent portion 
of a predetermined shape of said plastically deformable 
member, which is a part of said base, and a holding 
member arranged on said clamp movement limiting 
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member, said holding member of having a complemen 
tary shape with and holding said bent portion. 

10. A retractor according to claim 9, wherein said bent 
portion of said plastically deformable member is bent in a 
substantially semicircular shape in cross-section, and said 
clamp movement limiting member comprises a groove of a 
complementary shape with said bent portion and a pin 
arranged on a concave side of said bent portion. 

11. A retractor having a clamp, comprising: 
a base; 
a take-up spindle rotatably supported on said base, 
a webbing wound on said take-up spindle, 
a clamp movement limiting member, 
a holding mechanism for holding said clamp movement 

limiting member on a base via a plastically deformable 
member, 

said clamp movable between a first position where said 
clamp holds said webbing between itself and said 
clamp movement limiting member and a second posi 
tion wherein said clamp permits free passing of said 
webbing, 

a transmitting member for bringing said clamp from said 
second position to said first position in response to 
rotation of said take-up spindle in a webbing releasing 
direction and 

a connecting member for releasably connecting said trans 
mitting member to said take-up spindle; 

wherein when said clamp is brought to said first position 
by said transmitting member and a pulling force of at 
least a predetermined value is then applied to said 
webbing, said plastically deformable member under 
goes deformation while maintaining a webbing clamp 
force, thereby permitting movement of said clamp 
movement limiting member in said webbing releasing 
direction, 

wherein said plastically deformable member is an elon 
gated member attached to said clamp movement lim 
iting member and comprises a bent portion of a pre 
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determined shape and said base has a holding member 
maintained in engagement with said bent portion, and 

wherein said holding member comprises a first pin 
arranged in a convex portion of said bent portion and a 
second and third pins located on a convex side of said 
bent portion and arranged on opposite sides of said first 
pin relative to a longitudinal direction of said plasti 
cally deformable member. 

12. A retractor having a clamp, comprising: 
a base, 
a take-up spindle rotatably supported on said base, 
a webbing wound on said take-up spindle, 
a clamp movement limiting member, 
a holding mechanism for holding said clamp movement 

limiting member on a base via a plastically deformable 
member, 

said clamp movable between a first position where said 
clamp holds said webbing between itself and said 
clamp movement limiting member and a second posi 
tion wherein said clamp permits free passing of said 
webbing, 

a transmitting member for bringing said clamp from said 
second position to said first position in response to 
rotation of said take-up spindle in a webbing releasing 
direction, and 

a connecting member for releasably connecting said trans 
mitting member to said take-up spindle; 

wherein when said clamp is brought to said first position 
by said transmitting member and a pulling force of at 
least a predetermined value is then applied to said 
webbing, said plastically deformable member is 
deformed by a frictional engagement with said holding 
mechanism while maintaining a webbing clamping 
force, thereby permitting movement of said clamp 
movement limiting member in said webbing releasing 
direction. 

13. A retractor according to claim 12, wherein said 
plastically deformable member is deformed by a relative 
movement between said holding mechanism and said plas 
tically deformable member. 

14. A retractor according to claim 13, wherein said 
holding mechanism clampingly engages said plastically 
deformable member. 

15. A retractor according to claim 12, wherein said 
holding mechanism engages opposing sides of said plasti 
cally deformable member. 

16. A retractor according to claim 14, wherein said 
holding mechanism engages opposing sides of said plasti 
cally deformable member. 
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